In certain F-theory GUT models visible matter and messengers are treated in unified way thus unavoidably leading to messenger-matter mixed Yukawa interactions. We discuss influence of this mixing on the fermion masses and the mixing angles.
GUT models rise hope for better unification for long time [1] . The basic arguments supporting the idea are twofold: all known fermionic matter is organized in SU (5) multiplets and coupling constants seem to unify at some scale. It appears that SUSY GUTs provide better coupling unification and shift the unification scale Λ GU T to values acceptable for the proton stability under heavy gauge bosons exchange [2, 3] . Besides these successes there still remains troublesome problems such as the origin of the doublet-triplet splitting and problematic unification of Yukawa couplings. The latter means that the simplest GUT models would require all masses of down quarks to be equal to lepton masses at the GUT scale. This prediction is in clash with MSSM calculations which shows that one can hope to match masses for the 3rd family only i.e. m τ = m b at the GUT scale [4, 5] , but fails for the other two families. The situation is readily apparent when one compares one-loop RG independent ratios of the light lepton and quark masses: m e /m µ ≈ 0.004, m d /m s ≈ 0.05. It is clear that one needs an extra source of flavour symmetry breaking. The subject was studies very extensively in the past, see e.g. [6] and [7] and references contained there.
The motivation behind our approach to the flavour problem lays in some F-theory constructions of GUT theories (the so-called F-GUTs) [8] where the both flavour visible chiral matter and messengers originate from the same D7-brane intersection [9] This means that matter and messengers should be treated on equal footing e.g. should have common Yukawa matrix. Mixed couplings between fields is generated by fluxes on Calabi-Yau manifold [10, 11] . This fact plus the mechanism for generation of hierarchical Yukawas put strong constraints on possible trilinear superpotential couplings.
This scenario has numerous consequences on model building and low energy phenomenology. As we shall claim the messengers must be in representation 5 of SU (5) and not 10 as the latter choice would lead to strongly coupled system which we want to avoid here. Next, there should be just one family of messengers and moreover there must be mixed messenger-matter couplings. The latter leads to A-terms at one-loop [12] 1 which may lift the tree level mass of the Higgs to the required value 125 GeV. 2 .
We begin writing down all relevant superpotential terms
The above superpotential in principle could be extended with extra 10's but as it 1 Form its impact on SUSY particles spectra see [13] . 2 We shall abuse the name "messenger" here as its role in the SUSY breaking will not discussed here.
was said is unlike in F-theory setup. Thus we let the flavour indices run as follows: F-theory GUTs lead to Yukawa matrices of the Froggatt-Nielsen form [10] 4 . thus having naturally hierarchical structure. We write explicitly the general structure of these couplings in the case of three 10's and four5 but the matrices can be easily made up for the other cases.
As usual the order one constants have been dismissed. It is known that the coefficient Φ 0 of (2) depend on the hypercharges of the corresponding matter. For relatively big hypercharges one expects Φ 0 = 0. Thus this case should be applicable to leptons and to some extend up-quarks 5 .
The model with just 3 families of matter and no matter-messenger mixing was discussed in [10] (thus disregarding advocated here messenger i.e. the first column of (2)). For h θ ∼ ǫ 2 , ǫ ∼ 0.2 this model is fine for the up quarks (m u : m c : m t ∼ ǫ 8 : ǫ 4 : 1) but fails for seemingly more favorable case of leptons due to m e /m µ ≈ 0.005 ∼
Recall that in MSSM ratios of Yukawas for fermions differing only by the family index depend on scale mildly thus RG flow can not explain this deviation. For down quarks one puts instead Φ 0 ∼ ǫ ∼ 0.2 [10] . This yields some misfit for masses m 1 : m 2 : m 3 = ǫ 6 : ǫ 3 : 1 and correctly reproduces mixing angles
Now we discuss how the situation changes if we extend the model by an extra5 .
Leptons. Putting all the unknown constants in (2) in the leading order in ǫ we get for leptons (Φ 0 = 0 case): 
Properties of the resulting 3×3 matrix (called here y l ) for massless fermions will also depend on a I coefficients. Here one expects to get some kind of hierarchy e.g. of the (2) 
The 10 i · Y 5 ·5 H couplings have hierarchical structure and should not lead do large FCNC effects [17] . Diagonalization of (5) Down quarks. Now we turn to the second example h θ ∼ ǫ 2 and Φ 0 ∼ ǫ which we use to fit to down quark Yukawas. Repeating the previous construction instead of (5) one obtains: 
(coefficients of the order one are suppressed). e.g. for k = 1.5, s = 3 one has :
These values match phenomenology up to terms of the order O(ǫ 0.5 ).
RG flow of masses. Finally we emphasize that the presented results hold at the GUT scale and are subject to renormalization what in case of matter-messenger coupling may have important influence on ordinary Yukawas. In order to analyze the problem we did numerical calculation based on one-loop RG equations for the wave functions renormalizations presented in [18] and corrected for the case at hand in [19] .
The results are presented in Table 1 . It is clear that RG does not change the fermion masses ratios in a significant way.
MSSM, Λ = 10 [20] . Thus we infer that our scenario prefers the single messenger in the representation 5 of SU (5) GUT.
The presented one-loop results based on RG equations concerns only fermion masses.
The are other quantities like soft masses and the Higgs mass which would be renormalized due to non-zero y 34 and non-trivial mixings but the thorough analysis of the low energy physics of this model is left to our future work.
